D
ental implants have become widely accepted by most clinicians worldwide over the past 2 decades. [1] [2] [3] [4] [5] [6] Implant treatments have shown endosseous dental implants to be a viable option for the restoration of missing teeth. 7, 8 However, alveolar bone atrophy after extraction will lead to insufficient bone height and width for implant placement. 9 -13 The contributing factors of bone atrophy or resorption may be due to periodontal problems that often cause bone dehiscence or apical pathology, which often cause fenestration defect after tooth extraction. Other factors leading to resorption of alveolar ridge include traumatic extraction, prolonged edentulism, and the pressure of removable, ill-fitting dentures. [13] [14] [15] [16] In the posterior maxilla, because of less dense bone and pneumatization of the sinus, bone loss occurs even at a faster rate than other areas of the mouth. 17 Sinus floor elevation by lateral window osteotomy (LWO) was first described by Tatum in 1977 and later published by Boyne and James 18 in 1980; this is a technique in which grafted bone may be added in excess of 10 to 16 mm through a lateral wall quadrilateral osteotomy. 18 -22 Although this approach of sinus lift is very predictable, 23, 24 it does have some disadvantages. It is easy to perform in the totally edentulous posterior maxilla, but it is technically more difficult to accomplish when adjacent teeth are present. Other disadvantages of LWO include postoperative discomfort, swelling, or infection, which often embarrass the surgeons.
22,25
A new concept of maxillary implant surgery, the osteotome technique, was first described by Summers. 26 33, 34 for sinus lifting have been published. These include hydraulic methods, crestal core methods, and infracture methods. [35] [36] [37] [38] [39] All these methods are categorized as osteotome-mediated sinus floor elevation (OMSFE) 40 by which we are able to uplift the sinus floor locally by crestal approach, add the grafting materials below it, and insert implants. The infracture method [35] [36] [37] [38] [39] uses the undersized osteotome to push axially the sinus floor without contacting the walls of the osteotomy. The sinus floor was then broken by light malleting. It is then carefully pushed into the sinus cavity, elevating the ruptured cortical bone along with the adherent Schneiderian membrane.
DIFFERENT METHODS OF OMSFE
The crestal core elevation method 34, 36 is usually used for staged implant placement. Trephine with 5 ⁄6 internal diameter and one-third round core osteotome (H&H Company, Ontario, Canada) are used. The core is either intruded into the socket, lifting the sinus membrane, or allowed to remain one half to one third of the bone core in contact with the alveolar bone, lifting the sinus membrane.
The hydraulic method [37] [38] [39] uses the water or air pressure to bring up the Schneiderian membrane instead of bone graft. One of the methods is by using special air-water pressure handpiece to prepare a pinhole 37 while the Schneiderian membrane is uplifted by the pressure that prevents membrane perforation. CollaTape is put before osteotomy. Bone graft is added to further uplift the sinus membrane. Another method is to use specially designed balloon (Sean-Ganz catheter; Edwards Lifesciences, Irvine, CA) that can uplift the Schneiderian membrane with controlled pressure (not exceeding 2 atm). Bone graft is then added after removal of the balloon.
All the aforementioned methods have aimed to achieve a better method for predictable sinus augmentation with low morbidity. However, some of these techniques require special equipment or materials, complicated procedures, and long learning curves. In this article, an innovative approach is introduced to sinus augmentation procedures, namely, piezoelectric-assisted OMSFE (PAOMSFE). By this method, we develop a standard surgical protocol with the use of a newly designed piezoelectric instrument (Bonart, Co Ltd., Taipei, Taiwan), which can perform sinus floor elevation with osteotome in a simple and atraumatic way.
METHODOLOGY

Take History
Candidates are excluded if they exhibit pathological findings or have a history of maxillary sinus diseases or operations. Patients with risk of infection, impaired wound healing, and altered bone metabolism is not recommended or contraindicated for sinus operation because it will lead to postoperative infection, decrease graft turnover, and cause incision line opening. Factors or diseases that are contraindicated for implantation are also contraindicated for sinus elevation.
Presurgical Evaluation
Computed tomography, tomo-, pano-, or periapical x-ray is used for accurate measurement of the distance between the alveolar crest and the antral floor. The RSBH is determined.
Premedication
Two gram amoxicillin or 600 mg clindamycin 1 or 2 hours before surgery; Augmentin 375/125 mg twice daily initiated 24 hours before surgery. Mouth rinsing is performed with chlorhexidine 0.12% for 1 minute before surgery.
Surgical Procedure of PAOMSFE
a. Local infiltration anesthesia was used. After a midcrestal incision, a full-thickness mucoperiosteal flap was reflected exposing the crestal part of alveolar ridge. Flapless surgery was indicated under good planning. b. The working depth is 0.5 to 1 mm from sinus floor, according to RSBH as measured from x-ray. Round bur/pilot/twist drills or osteotomes (concave tipped) are used depending on bone density. In D3 and D4 bone (quality), 41 the expansion osteotomes were used instead of the drills. In some cases, a trephine bone core method is used to preserve autograft for later augmentation. The final diameter of osteotomy is 0.5 to 1.2 mm smaller than the implant diameter to maximize primary stability (Figs. 1) . c. Piezosurgery 42 unit (Bonart) is installed and adjusted to bone-cut mode. A 2/2.5-mm, diameter round diamond bur is used for sinus floor osteotomy. The osteotomy is performed by shaving the cortical bone under the sinus with tactile sense of controlled pressure. This can be done in an easy way with minimum risk of perforation of the Schneiderian membrane (Fig. 2, A-C) .
d. An undersized osteotome is used to infracture the residual sinus floor. This can be performed with minimal and controlled malleting. The patient's head is stabilized while malleting the osteotome by placing firm pressure on the forehead. In molar areas, a 30-degree offset osteotome is used to improve access (Fig. 3, A and B ). e. A collagen sponge or CollaTape is put into the osteotomy site and is compressed apically, by which the Schneiderian membrane may be further protected while the bone graft is inserted. f. Elevate the sinus floor by adding bone graft with the help of the osteotome. Put some nonresorbable hydroxyapatite for easy identification with x-ray. Repeat filling the site with bone graft to working depth, depending on the implant length. Each 4 to 5 mm column of bone (diameter, 4 or 5mm) can create ϳ1 mm of localized sinus floor elevation (Fig. 3C) . g. After final site preparation, half fill the osteotomy site with bone graft, preferably autograft, and then place in implant. The implant serves as the final osteotome. h. The submerged approach may be used for all implants being placed into the site with Ͻ8 mm of the initial alveolar bone height.
i. Take radiograph to confirm graft containment (Fig. 4) .
Postoperative Care
Medication
Pain control: Ibuprofen 600 mg 1 dose (or 3 or less intakes of 400 mg ibuprofen at intervals per day). Infection control: augmentin 850/125 mg 2 times per day for 7 days. Suture released: sutures are removed 8 to 15 days after surgery. Healing times: wait at least 6 months.
DISCUSSION
During the past decade, different modified osteotome techniques for sinus lifting have been published. [33] [34] [35] [36] [37] [38] [39] [40] These include hydraulic methods, crestal core methods, and infracture methods. All these OMSFE methods, when compared with the LWO, have the advantages of more conservative approach, more localized augmentation, lesser degree of postoperative morbidity, and the ability to load implant in a shorter time period. Hence, they allow more case acceptance with reduced treatment duration, trauma, and cost. However, many of these methods are still complicated by possible membrane perforation and tear due to spiral drilling and direct contact of osteotome to membrane. Hard objects, such as osteotomes, implants, or bone substitutes may cause a point of overloading, which frequently leads to perforation. [43] [44] [45] Tapping the remaining bone of the sinus floor not only holds the danger of perforation of the sinus membrane but also causes patient discomfort or even postoperative dizziness in some patients. The PAOMSFE has the advantages over many other methods because it provides good tactile sense in osteotomy with least perforation because of the piezoelectric osteotomy 46 ,47 is applied. The sinus floor is shaved to minimum thickness during the piezoelectric osteotomy. Thus, the infracture can be accomplished by malleting with the lightest force and shortening the time of malleting. This can be reflected in patient comfort during and after the surgery.
CONCLUSIONS
OMSFE is a technique that provides an average bone height increase of 3.5 mm when there is moderate alveolar bone atrophy (RSBH Ͼ5 mm). 26 -30 In this surgical protocol, we can do OMSFE in a simple and an atraumatic way by applying a newly designed piezoelectric tip followed by light malleting with osteotome to infracture the sinus floor. This method has the advantages of performing a sound tactile technique in the osteotomy of the sinus floor, the least chance of perforation of the Schneiderian membrane, and the patient is more comfortable during the entire procedure.
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The author thank Mr. Vicent Huang Ming-Shan for his technical support for the development of some piezoelectric instruments and Mr. Kenneth Fu Kwan-loun for his technical support in graphic illustrations. creado diferentes técnicas de elevación del piso del seno a través de osteótomos (OMSFE por sus siglas en inglés) para aumentar el seno y lograr una colocación previsible del implante. Todos estos métodos tratan de lograr un mejor y previsible aumento del seno con baja morbosidad. Algunas de estas técnicas requieren equipos o materiales especiales, procedimientos complicados y un largo período de aprendizaje. Este artículo describe un método innovador para el aumento del seno; la Elevación del piso del seno a través de un osteótomo con asistencia piezoeléctrica (PAOMSFE por sus siglas en inglés). Este método usa una punta piezoeléctrica recién diseñada que permite realizar una osteotomía del piso del seno de manera simple y sin trauma. Este método ofrece las mayores ventajas de buena sensación táctil en la osteotomía, menos perforación, comodidad del paciente con un martillado menor y más ligero y una operación más corta. Este método podría ser la técnica del osteótomo más favorable en el futuro.
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AUTOR: Ping-Yuen Fu, Cirurgião-Dentista Elevação do Assoalho do Seio Mediada por Osteótomo e Assistida por Piezoelétrica: Uma Abordagem Inovadora RESUMO: A elevação do assoalho do seio pode ser feita por abordagem maxilar lateral por técnicas de osteótomo como função da altura do osso residual (isto é, RSBH). A técnica do osteótomo foi desenvolvida para elevação secundária do assoalho do seio. Este é um método com previsibilidade relativamente alta, mas é tecnicamente exigente. Durante a última década, diferentes técnicas de elevação do assoalho do seio mediada por osteótomo (OMSFE) foram desenvolvidas para aumentar a elevação para colocação previsível de implante. Todos esses métodos visam a acessar um aumento da cavidade melhor e previsível com baixa morbidade. Algumas dessas técnicas exigem equipamento ou materiais especiais, procedimento complicado e uma longa curva de aprendizagem. Este artigo descreve uma abordagem inovadora do aumento do assoalho do seio, a saber, Elevação do Assoalho do Seio Mediada por Osteótomo e Assistida por Piezoelétrica (PAOMSFE). Este método usa uma ponta piezoelétrica recém-projetada que pode fazer osteotomia do assoalho do seio de modo simples e atraumático. Esta abordagem tem as maiores vantagens do bom senso tátil em osteotomia, o mínimo de perfuração, conforto do paciente com a mínima e mais leve martelação e cirurgia encurtada. Este método poderá ser a técnica de osteótomo mais favorável no futuro. 
PALAVRAS-CHAVE
